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Introduction
Parathyroidectomy traditionally requires identification of
all four parathyroid glands. Without modern technology,
parathyroid surgeries are normally performed at endocrine
centres by experienced endocrine surgeons, with reported suc-
cess rates ranging from 95% to 98%.1,2
Various methods have been used to identify the gland,
including Wang’s test,3 methylene blue injection,4 intraopera-
tive ultrasound5 and, more recently, intraoperative gamma
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probe.6 Unfortunately, none of these methods is 100% accu-
rate and histological confirmation is usually needed. Tradi-
tionally, this is achieved by intraoperative frozen section,7
but this is not widely available in developing countries.
Scrape cytology is a modification of touch imprint cytol-
ogy (TIC). TIC was first used in the late 1960s as an alternative
to frozen section in the intraoperative diagnosis of parathy-
roid tissue,8 with a reported accuracy of up to 100%.9
The aim of this study was to examine the sensitivity and
specificity of scrape cytology in identifying parathyroid tissue.
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OBJECTIVE: Intraoperative identification of parathyroid tissue is crucial during parathyroid surgery. Frozen
section is the most common tool, but is time-consuming and expensive. Scrape cytology is a modification of
imprint cytology that provides rapid and cheap intraoperative identification of parathyroid tissue, but its
reliability remains controversial. We assessed the sensitivity and specificity of scrape cytology in the intraoperative
identification of parathyroid tissue.
METHODS: Scrape cytology samples from parathyroid tissue (n = 29), adipose tissue (n = 3) and thyroid tissue
(n = 2) were prepared intraoperatively using May-Grünwald-Giemsa and Papanicolaou staining and subsequently
sent for routine frozen section and standard paraffin section. A single pathologist reading the scrape cytology was
blinded to the results of the frozen and standard paraffin sections.
RESULTS: Scrape cytology identified 25 of 29 parathyroid tissues, all three adipose tissues and one of two thyroid
tissues. The remaining samples, four parathyroid tissues and one thyroid tissue, were not identified due to
insufficient sample for diagnosis. The result translated to give a diagnostic accuracy of 88.2%, sensitivity of 86%,
and specificity of 100%. All tissues were accurately identified by frozen section.
CONCLUSION: Scrape cytology is a rapid, economical test with acceptable sensitivity and high specificity. It can
be used as an adjunct to frozen section and may be used as a tool in helping surgeons to identify parathyroid tissue.
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No attempt was made to differentiate normal parathyroid
gland from adenoma or hyperplasia.
Patients and methods
This prospective study was conducted in 10 consecutive pa-
tients undergoing surgery at Hospital Universiti Kebangsaan
Malaysia between June 2001 and December 2002 for parathy-
roid adenoma (n = 3) and renal hyperparathyroidism (n = 7).
Twenty-nine parathyroid tissue samples, three adipose tissue
samples and two thyroid tissue samples were obtained, and
scrape cytology specimens were prepared by bivalving the
specimens by a single operating surgeon. The bivalved sur-
faces were scraped using size-10 blades and smeared onto
glass slides. Two imprints were made from each parathyroid
tissue and samples were fixed by air drying and 95% alcohol;
they were then stained using May-Grünwald-Giemsa and
Papanicolaou stain (Figure). The remainder of the specimens
were sent for routine frozen section and subsequent paraffin
section.
The smears were read by a single cytopathologist with no
previous experience in scrape cytology of parathyroid tissue,
and who was blinded to the results of the frozen sections. The
presence of parathyroid cells was defined as positive cytology.
The surgeon continued with bilateral neck exploration and
the result of the imprint did not influence completion of the
surgery. The decision to remove the diseased gland is up to the
discretion of the operating surgeon. The identification of para-
thyroid tissue was made based on the criteria in the Table.10
Paraffin section was used as the “gold standard”.
The sensitivity and specificity of scrape cytology and fro-
zen section were calculated and the results are given with the
95% confidence interval (CI). The Chi-squared test was used to
determine the difference between the two methods. The re-
sults were statistically significant when p was less than 0.05.
Results
Scrape cytology accurately identified 25/29 parathyroid tissue
samples, 3/3 adipose tissue samples and 1/2 thyroid tissue
samples. Four parathyroid tissues were not identified. One
thyroid tissue was reported as containing only blood cells
without any epithelial fragments. The results translated into
a diagnostic accuracy of 88.2%, specificity of 100% (95% CI,
0.509–1.0) and sensitivity of 86% (95% CI, 0.777–0.862). All
tissues were accurately identified by frozen section, with a
specificity of 100% (95% CI, 0.557–1.000) and a sensitivity of
Figure. (A) Air dried, May-Grünwald-Giemsa-stained imprint of
parathyroid tissue showing well-preserved cells with an acinar
component. (B) Alcohol-fixed, Papanicolaou-stained imprint of a
cellular smear displaying loose clusters of parathyroid cells with
delicate, ill-defined cytoplasm and variably sized round nuclei.
100% (95% CI, 0.924–1.000). These differences were statisti-
cally significant (p = 0.001).
Discussion
Primary hyperparathyroidism is a common condition and
surgery is almost always curative. The problem lies in the
difficulty of identifying the parathyroid glands. Morpho-
logically, they may be confused for fat lobules, accessory thy-
roid nodules or lymph nodes. The typical features of an ad-
enoma (e.g. globular, soft with blood vessels running on its
surface or tan-brown colour) may be absent. Furthermore,
they may be ectopically located or embedded in the surround-
ing thyroid or thymic tissues. Preoperative localization may
be able to locate the gland,11 but histological confirmation is
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still necessary.12 As we move towards more minimally in-
vasive surgery, the role of preoperative localization of para-
thyroid glands is gaining acceptance.
Traditionally, parathyroidectomy was carried out by an
experienced endocrine surgeon, but as the disease is becoming
more common, more surgeries are being performed by less
experienced endocrine surgeons, and the search for the best
method of identifying parathyroid tissue and successful sur-
gery continues. Frozen section has been the mainstay in help-
ing the surgeon intraoperatively,7 but the technique is time-
consuming and requires expensive equipment and technical
expertise that may not be readily available, especially in most
developing countries. Hence, there is a need for an alternative
method of identifying parathyroid tissue that is cheaper, sim-
pler and with comparable accuracy.
Experience with cytopathology of parathyroid tissue has
been mainly from preoperative diagnosis of parathyroid le-
sions from fine needle aspiration cytology.13–15 Being a tertiary
referral centre, we are fortunate to have two cytopathologists,
but neither of them had any previous experience with smear
cytology of parathyroid tissues. TIC was used as early as the
late 1960s as an alternative to conventional frozen section for
intraoperative diagnosis of parathyroid tissue, with a reported
accuracy as high as 100%,8,9,16 but most of these studies were
performed by experienced pathologists.
Scrape cytology is a modification of TIC. It is easy, quick,
reliable and inexpensive. It does not require special instru-
ments or set-up other than a few glass slides and normal
reagents. The procedure requires little additional work and
will not delay frozen section. It also has the advantage of
providing a larger number of cells to be examined and is easily
repeated in cases where smears are hypocellular, while the
remaining tissue can be preserved for further examination.
The experience with tissues other than parathyroid are very
promising.17–19 The diagnostic accuracy of smear cytology in
parathyroid disease is better than that reported for imprint
cytology or frozen sections alone.20
In our prospective study comparing scrape cytology with
routine frozen section, 25 of 29 parathyroid tissue samples
were correctly identified by scrape cytology, giving a sensitiv-
ity of 86%, which is comparable with that reported previous-
ly.19,21–23 Two thyroid and three adipose tissue samples were in-
cluded in the study. These tissues were thought to be parathy-
roid tissue by the operating surgeon and removed. No attempt
was made to include other tissue as it was thought to be
unethical to remove non-parathyroid tissue. Four parathyroid
tissues were not identified due to the scanty nature of the
smears even after repeated preparations. We found that these
tissues were small glands that were very difficult to bivalve
and scrape without crushing the whole sample. We feel that
this is one drawback of the technique. Other technical diffi-
culties reported include air-drying effect and haemorrhagic
background.22
The other problem with smear cytology of the parathyroid
gland is interpreting the smear. The parathyroid tissue may be
misinterpreted as being thyroid gland.21,22 Our cytopatholo-
gist fortunately had experience with preoperative cytology of
thyroid cells, which is very important, and this is reflected in
our results.
Conclusion
Scrape cytology has a high diagnostic accuracy and has
advantages over frozen section. It is rapid, cheap and techni-
cally easy. The results are comparable with those of frozen
section and may be used as a tool in helping surgeons to
identify parathyroid tissue when frozen section is not avail-
able.
Table. Cytological features of parathyroid tissue23
Air-dried MGG stain Wet-fixed Papanicolaou stain
Cell and nuclear size Exaggerated, differences enhanced Comparable to tissue section
Nuclear detail Fair Excellent
Cytoplasmic detail Well demonstrated Poorly demonstrated
Nucleoli Not always discernable Well demonstrated
Stromal components Well shown, often differentially stained Poorly demonstrated
Partially necrotic tissue Poor definition of cell details Good definition of single intact cells
Tissue fragments Cells poorly seen due to heavily stained ground substance Individual cells usually clearly seen
MGG = May-Grünwald-Giemsa.
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